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APPARATUS FOR CONTROLLING AT LEAST
ONE ELECTRONIC DEVICE AND RELATED
METHOD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a control mechanism that
utilizes a driver to control an electronic device, and more
particularly, to an apparatus and a related method for control-
ling an electronic device by setting a driver according to a
setting data for the driver read from an external non-volatile
storage unit.

2. Description of the Prior Art

A dniver 1s required to drive a controller which 1s config-
ured for controlling the operation of an electronic device (e.g.
an 1mage sensor). A setup package or a setup information file
(INF file) of a conventional driver usually includes a setting
file, a sensor configuration, a circuit configuration, a driver
and a setup executing file. When a user obtains the setup
package or the setup mnformation files and executes the setup
executing file, parameters included in the setting file will be
stored 1nto the registry file of the operating system in order to
be utilized by the driver.

Different customers may have different requirements. For
meeting all requirements of the different customers, suppli-
ers/manufacturers of controllers modify/update the content of
the setup package or the setup information file (e.g. modify-
ing/updating the setting file for the driver). The size of the data
amount for the setup package 1s large, so the modification/
update for the setup package 1s difficult. Furthermore, once
the data of the setup information file 1s modified, a re-certifi-
cation test 1s required to ensure that an operation system crush
will not occur. This costs both time and money.

SUMMARY OF THE INVENTION

With this in mind, 1t 1s therefore one objective of the present
invention to provide an apparatus and a related method for
controlling an electronic device by reading out setting data
stored 1n an externally-coupled non-volatile storage unit to set
a driver, thereby solving the atorementioned problems.

According to one exemplary embodiment of the present
invention, an apparatus for controlling at least one electronic
device 1s provided. The apparatus 1s coupled to a host, and
includes a controller and a non-volatile storage unit. The
controller 1s controlled by a driver of the host and 1s config-
ured for controlling the operation of the electronic device.
The non-volatile storage umt i1s externally coupled to the
controller and 1s utilized for storing data. When the driver 1s
activated, 1t 1s determined whether a setting data utilized for
the driver 1s stored in the non-volatile storage unit. If the
setting data for the driver 1s stored in the non-volatile storage
unit, the setting data for the driver 1s read out for setting the
driver.

According to one exemplary embodiment of the present
invention, a method for controlling at least one electronic
device 1s further provided. The method includes: storing a
setting data utilized by a driver 1n a non-volatile storage unit;
and reading out the setting data from the non-volatile storage
unit to set the driver when the driver 1s activated, thereby
executing the driver to control the operation of the electronic
device.

In summary, the advantage of the present invention 1s that
the manufacturer/supplier does not have to modity or update
the content of the installation data of the driver and does not
have to modily the driver. The manufacturer/supplier only
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needs to perform a certification test on the driver of the
controller once, which significantly saves on expenses. In
addition, with the permission of the manufacturer/supplier, a
customer can properly set content of the setting data depend-
ing on his/her requirements. When the driver 1s activated, the
modified setting data can be employed for modifying/updat-
ing the parameter of the driver, thereby updating/increasing
additional control function(s) or operation(s) for the elec-
tronic device. As a result, the present invention improves the
flexibility of usage of the electronic device.

These and other objectives of the present invention will no
doubt become obvious to those of ordinary skill 1n the art after
reading the following detailed description of the preferred
embodiment that 1s 1llustrated 1n the various figures and draw-
Ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram of an apparatus according to one
exemplary embodiment of the present invention.

FIG. 2 1s a detailed diagram of the non-volatile storage unit
as shown 1n FIG. 1.

FIG. 3 1s a flow chart showing the detailed operation of the
apparatus shown i FIG. 1.

DETAILED DESCRIPTION

Certain terms are used throughout the following descrip-
tions and claims to refer to particular system components. As
one skilled 1n the art will appreciate, manufacturers may refer
to a component by different names. This document does not
intend to distinguish between components that differ in name
but not differ in functionality. In the following discussion and
in the claims, the terms “include”, “including”, “comprise”,
and “comprising” are used 1n an open-ended fashion, and thus
should be interpreted to mean “including, but not limited to .
... The terms “couple” and “coupled” are intended to mean
either an indirect or a direct electrical connection. Thus, if a
first device couples to a second device, that connection may
be through a direct electrical connection, or through an indi-
rect electrical connection via other devices and connections.

Please refer to FIG. 1, which depicts a block diagram
according to one exemplary embodiment of the present inven-
tion. In this exemplary embodiment, an apparatus 1s utilized
for controlling at least one electronic device/computer
peripheral 105, such as an 1mage sensor (or an 1image detect-
ing circuit) or an audio codec. Although the image sensor 1s
utilized for explaiming how an apparatus 100 controls the
clectronic device 105 in the following paragraph, 1t 1s not a
limitation of the present mvention. That 1s, the electronic
device 105 could be any other circuit component 1n addition
to the image sensor and the audio codec. A host 1150 1s
coupled to the apparatus 100 through an external bus 1071,
and the host 1150 could be a PC. After a driver 1151 (which
provides at least the fundamental function and operation) 1s
installed on the host 1150, the host 1150 can execute the
driver 1151 to control a controller 115 through the external
bus 1071 (e.g. Universal Serial Bus, USB). For instance, the
host 1150 executes the driver 1151 to determine an operation
mode for the controller 115 by setting the register (not shown)
of the controller 115. Through an internal bus 1072, the
controller 115 controls the electronic device 105 according to
the instructions issued by the host 1151 and the operation
mode set by the host 1151.

The apparatus 100 further includes a non-volatile storage
umt 110, which 1s externally coupled to the controller 115

through the internal bus 1072 and utilized for storing a setting
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data 1101 (hereinafter “driver setting data™) for the installa-
tion of the driver 1151. The non-volatile storage unit 110
could be implemented with an electrically erasable program-
mable read-only memory (EEPROM), and the driver setting
data 1101 1s utilized for setting the driver 1151, thereby
adjusting the control of the electromic device 105. For
instance, the driver setting data 110 includes the setting file
required when the driver 1151 1s installed, and the content of
the driver setting data 110 could be utilized for modifying
parameters in the driver 1151, where the parameters concern
the fundamental operation and function, or could be utilized
for extending the operations or functions of the driver 1151 by
increasing additional operations and functions. In short, the
function of the driver setting data 1101 1s similar to the setting
file of the driver. In this embodiment, the controller 115 reads
out the driver setting data 1101 from the non-volatile storage
unit 110 for setting the driver 1151 when the host activates
(installs or executes) the driver 1151.

In this 1nvention, the manufacturer/supplier modifies or
updates the content of the driver setting data 1101 (e.g. infor-
mation about the parameters in the driver 1151) depending on
requirements of different customers in order to provide cus-
tomized services. A specific driver (e.g. a kernel mode driver)
can be mnstalled on a controller with a setup information file or
a setup package.

With respect to the driver installation method of the setup
information file, the setup information file (including the
driver and the driver setting data) needs to be certified by a
system stability and compatibility certification process (e.g.
Windows Hardware Quality Lab (WHQL) process) before
the driver 1s installed. This ensures that the driver will not lead
to the operating system crashing. With respect to the driver
installation method of the setup package, the setup package
does not need to be certified by a system stability and com-
patibility certification process.

In this embodiment, since the driver setting data 1101 1s
stored 1n the non-volatile storage unit 110, the controller 115
loads the driver setting data 1101 from the non-volatile stor-
age unit 110 1n order for the host 1150 to set the driver 1151
when the driver 1151 1s activated (installed) regardless of the
installation method. Thus, the manufacturer/supplier of the
apparatus can provide the driver 1151 having i1dentical con-
tent and the driver setting data 1101 having different content
to different customers having different requirements. That 1s,
the manufacturer/supplier only needs to modity/update the
content of the driver setting data 1101 rather than the content
of the driver.

In other words, for satisiying different requirements or
updating the driver setting data, no matter whether the driver
1s 1nstalled with the setup package or the setup information
file, the present invention only modifies/updates the content
of the driver setting data 1101 and then executes the driver
1151, thereby setting the driver with newly-modified/updated
driver setting data. The manufacturer/supplier does not need
to develop a new setup package or a new setup information
file, which can save on expenses for re-certifying a new setup
information file (only one certification 1s necessary in this
invention) and the time for mstalling a new setup package.

In practice, apart from the setting data 1101 of the driver
being read out from the non-volatile storage unit 110, 1t 1s also
teasible to load a registry file of the operating system and read
out predetermined setting data temporarily stored 1n the reg-
1stry file 1n order to install the driver 1135, wherein the prede-
termined setting data 1s copied from the setup package or the
setup information file when the driver 115 1s installed. Hence,
if the driver setting data 1101 stored 1n the non-volatile stor-
age unit 1s deleted or an error occurs when the driver 1135
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4

accesses the non-volatile storage unit 110, the apparatus 100
can still control the operation of the electronic device 105 by
loading the predetermined setting data temporarily stored 1n
the registry file. It should be especially noted that, even
though the driver setting data 1101 1s used to set the certified
driver 1151 which has been certified by the certification pro-
cess, other information regarding the electronic device 1035
(e.g. the 1image detecting circuit) can also be stored 1n the
non-volatile storage unit 110, wherein the mnformation could
be the sensor mformation or the circuit configuration infor-
mation. However, such information 1s not relevant to the
parameters utilized for setting the driver 1151 when the driver
1151 1s installed or executed.

Please refer to FIG. 2, which depicts a diagram of the
non-volatile storage umt 110. As shown in FIG. 2, the non-
volatile storage unit 110 consists of a plurality of data storage
sections, such as sections 110a-110#. In this embodiment, the
first data storage section (1.¢. the starting data storage section)
in the storage space of the non-volatile storage unit 110 1s
used for storing the driver setting data 1101. Therefore, the
driver 11351 1s only executed to perform access to the driver
setting data 1101 with a fixed address of the first data storage
section and 1t 1s unnecessary to perform data searching or data
parsing. The reason why the driver setting data can be
accessed at the fixed address 1s that the data size of the header
of the storage space in the non-volatile storage unit 110 1s
constant, which makes the physical starting address of the
first data storage section a fixed address.

In other embodiments of the present invention, it 1s also
possible to store the driver setting data 1101 into other sec-
tions 1n the storage space of the non-volatile storage unit 110.
In this case, 1f the controller 115 1s not informed of the data
storage section where the driver setting data 1101 1s stored,
the controller 115 has to perform a data search i advance in
order to find out the particular data storage section. Moreover,
if the other firmware 1nside the controller 115 accesses the
non-volatile storage unit 110, the controller 115 will skip the
data storage section (e.g. the starting data storage section)
where the driver setting data 1101 1s stored so as to prevent
accessing/modifying the content of the dniver setting data
1101.

Please refer to FIG. 3, which depicts a flow chart including,
steps of the operation of the apparatus 100 shown in FIG. 1.
Provided the result 1s substantially the same, the steps of the
operation of the apparatus 100 are not limited to be executed
according to the exact order shown in FIG. 3 and are not
limited to be executed contiguously; that 1s, additional steps
can be intermediate. The detailed description of the steps of
the operation 1s explained 1n the following.

Step 300: Start;

Step 303: Execute the driver 1151 1n order to read out a
driver setting data (e.g. a driver setting file) for setting the
driver 1151;

Step 310: The driver 1151 checks whether a driver setting
data 1101 1s stored in the non-volatile storage unit 110. If yes,
step 315 will be executed; otherwise, step 320 will be
executed;

Step 315: When 1t 1s determined that the driver setting data
1101 1s stored 1n the non-volatile storage unit 110, the con-
troller 115 reads out the driver setting data 1101, and sets the
driver 1151 according to the driver setting data 1101 for
controlling the operation of the electronic device 105;

Step 320: Load a predetermined setting data of the driver
1151 from the registry file of the operating system, and setthe
driver 1151 according to the predetermined setting data of the
driver 1151 for controlling the operation of the electronic
device 105;
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Step 325: End.

In another exemplary embodiment, to prevent the driver
1151 from being 1llegally used, a specific password 1s added
in the driver setting data 1101. When the driver 1151 1s
activated (installed), the controller 115 or the host 1150 reads
out the password from the driver setting data 1101 and then
checks the password. It the controller 115 or the host 1150
cannot detect the password or finds out the password 1s incor-
rect, the installation of the driver 1151 will be suspended,
which causes the controller 115 to be unable to operate in
accordance with the driver 1151. Consequently, the barrier to
1llegal usage of the driver 1151 1s increased to 1ncrease secu-
rity.

Reference in the specification to “one embodiment™ or “an
embodiment” means that a particular feature, structure, or
characteristic described 1n connection with the embodiment
1s included 1n at least an implementation. The appearances of
the phrase “in one embodiment” in various places in the
specification are not necessarily all referring to the same
embodiment. Thus, although embodiments have been
described 1 language specific to structural features and/or
methodological acts, 1t 1s to be understood that claimed sub-
ject matter may not be limited to the specific features or acts
described. Rather, the specific features and acts are disclosed
as sample forms of implementing the claimed subject matter.

In summary, the advantage of the present invention 1s that
the manufacturer/supplier does not have to modily or update
the content of the installation data of the driver and does not
have to modily the driver. The manufacturer/supplier only
needs to perform a certification test on the driver of the
controller once, which significantly saves on expenses. In
addition, with the permission of the manufacturer/supplier, a
customer can properly set the content of the setting data
depending on his/her requirements. When the driver 1s acti-
vated, the modified setting data can be employed for modify-
ing/updating the parameter of the driver, thereby updating/
increasing additional control function(s) or operation(s) for
the electronic device. As a result, the present invention
improves the flexibility of usage of the electronic device.

Those skilled 1n the art will readily observe that numerous
modifications and alterations of the device and method may
be made while retaining the teachings of the invention.

What 1s claimed 1s:

1. An apparatus for controlling at least one electronic
device, the apparatus being coupled to a host, the apparatus
comprising;

a controller, controlled by a driver of the host, for control-

ling an operation of the electronic device; and

a non-volatile storage unit, externally coupled to the con-

troller, for storing data;

wherein 1t 1s determined whether a setting data utilized
tor the driver 1s stored 1n the non-volatile storage unit
when the driver 1s activated; and when the determina-
tion 1s positive, the setting data 1s read out for setting
the driver; the operation of the electronic device can
be modified by moditying the setting data without
re-installing and changing/modifying the driver, and
functions of the electronic device are extended by
moditying the setting data without re-installing and
changing/moditying the driver;

wherein the setting data for the driver 1s stored 1n a
specific data storage section of the non-volatile stor-
age unit, and the controller reads out the setting data
trom the specific data storage section by referring to a
fixed address of the specific data storage section with-
out performing a data search on the non-volatile stor-
age unit;
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wherein the specific data storage section 1s a starting
data storage section 1n storage space of the non-vola-
tile storage unit.

2. The apparatus of claim 1, wherein content of the setting,
data for the driver 1s designed or updated according to
requirements of different customers.

3. The apparatus of claim 1, wherein the driver 1s a kernel
mode driver and the driver 1s installed on the host with a setup
information file (INF file) and a system stability and compat-
ibility certification process performs a certification test on the
driver without performing the certification test on the setting
data for the driver betore the driver 1s 1nstalled on the host.

4. The apparatus of claim 3, wherein the system stability
and compatibility certification process only performs the cer-
tification test on the driver once.

5. The apparatus of claim 1, wherein the driver 1s a kernel
mode driver and the driver 1s installed on the host with a setup
package, and a system stability and compatibility certifica-
tion process does not perform a certification test on the driver
and the setting data for the driver betore the driver 1s installed
on the host.

6. The apparatus of claim 1, wherein the electronic device
1s a computer peripheral.

7. The apparatus of claim 1, wherein the non-volatile stor-
age unit further stores a password and the controller reads out
the password from the non-volatile storage unit to finish an
installation of the driver when the driver 1s activated.

8. The apparatus of claim 1, wherein the controller loads a
predetermined setting data for the driver from a registry file of
the operating system to set the driver 1 the controller deter-
mines that the setting data for the driver 1s not stored 1n the
non-volatile storage unit.

9. The apparatus of claim 1, wherein the setting data stored
in the non-volatile storage unit is read out for setting the driver
when the driver 1s being 1nstalled.

10. A method for controlling at least one electronic device,
comprising;

storing a setting data utilized for a driver 1n a non-volatile

storage unit;

comprising storing a configuration data in a specific data
storage section of the non-volatile storage unit,
wherein the specific data storage section 1s a staring,
data storage section 1n storage space of the non-vola-
tile storage unit;

and

reading out the setting data from the non-volatile storage

unit to set the driver when the drive 1s activated, thereby

executing the driver to control an operation of the elec-

tronic device; wherein reading out the setting data from

the specific data storage section of the non-volatile stor-

age unit 1s performed by referring to a fixed address of

the specific data storage section without performing a

data search on the non-volatile storage unit;

wherein the operation of the electronic device can be
modified by modifying the setting data without re-
installing and changing/modifying the driver, and
functions of the electronic device are extended by
moditying the setting data without re-installing and
changing/moditying the driver.

11. The method of claim 10, further comprising:

designing or updating content of the setting data according,

to requirements ol different customers.

12. The method of claim 10, wherein the driver 1s a kernel
mode driver and the method comprises:

installing the driver with a setup information file (1NF file);

and
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utilizing a system stability and compatibility certification
process to perform a certification test on the driver with-
out performing the certification test on the setting data
for the driver belfore the driver 1s 1nstalled.

13. The method of claim 12, wherein the step of utilizing 5
the system stability and compatibility certification process to
perform the certification test on the driver 1s only executed
once.

14. The method of claim 10, wherein the driver 1s a kernel
mode driver and the method comprises: installing the driver 10
with a setup package; and directly utilizing the driver and the
setting data for the driver which are not certified by a system
stability and compatibility certification process.

15. The method of claim 10, wherein the electronic device
1s a computer peripheral. 15

16. The method of claim 10, wherein the non-volatile stor-
age unit further stores a password, and the password 1s read
out from the non-volatile storage unit to finish an mstallation
of the driver when activating the driver.

17. The method of claim 10, wherein a predetermined 20
setting data for the driver 1s loaded from a registry file of the
operating system to set the driver 11 the setting data for the
driver 1s not stored 1n the non-volatile storage unat.

18. The method of claim 10, further comprising;:

reading out the setting data from the non-volatile storage 25

umt for setting the driver when the drive 1s being
installed.
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